Abstract: Perceived injustice has recently emerged as an important construct in the chronic pain literature. Perceived injustice has been shown to be a risk factor for various problematic pain outcomes, such as increased pain severity, depressive symptoms, and pain-related disability. At present, research on perceived injustice in chronic pain is lacking a theoretical model to facilitate understanding of its influence on chronic pain outcomes. It has been suggested that it might be useful to conceptualize perceived injustice within the psychological flexibility model of chronic pain. Indeed, there is preliminary evidence that perceived injustice is negatively related to chronic pain acceptance, which is an important process within this model; however, the nature of this association is uncertain at present. In particular, it is unclear whether current measures of perceived injustice and chronic acceptance simplyreflect different poles of the same dimension, or theoretically separate, but related, constructs. This study aims to further examine the relation between perceived injustice and pain acceptance. The sample consisted of 847adults who suffer from chronic pain. Several competing measurement models were tested by means of confirmatory factor analysis. Results indicate that these two constructs appear to be two closely related constructs rather than two opposite poles of the same dimension. Implications of these findings for future research will be discussed.
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INTRODUCTION
Perceived injustice has recently emerged as an important construct in the chronic pain literature. As defined by Sullivan and colleagues (2008) 1 , perceived injustice refers to "a negative appraisal regarding irreparability and severity of loss associated to pain, and feelings of blame and injustice." Perceived injustice has been described as an important risk factor for various problematic pain outcomes, such as greater pain severity, depressive symptoms, post-traumatic stress symptoms, heightened protective pain behaviors, pain-related disability, narcotic use, and lower probability of returning to work 2, 3, 4, 5, 6 . Despite evidence for the adverse impact of perceived injustice on chronic pain outcomes, a theoretical model for understanding this impact is needed.
It has recently been suggested that the psychological flexibility model 7 might be useful for understanding the role of perceived injustice in chronic pain 8 . The psychological flexibility model suggests that individuals with chronic pain may, naturally, become "stuck" trying to control or avoid pain and pain-related thoughts and feelings and this avoidance may become problematic when it takes people away from engaging in chosen 9 . Pain acceptance, a central component of the psychological flexibility model, reflects the ability to get "unstuck" and pursue meaningful life activities, even in the presence of pain, without having to control or avoid it 10 . Research has shown that pain acceptance is associated with better functioning and mental health in individuals with chronic pain 11, 12 .
Applying the psychological flexibility model to perceived injustice, individuals may become entangled in thoughts about losses blame, unfairness, and retribution in relation to their pain condition 8 . To the extent that these understandable responses to pain-related injustice perceptions do not work to restore justice and prevent the person from participating in meaningful life activities, such responses might reflect the quality of ineffective avoidance and disengagement that characterize low levels of pain acceptance 8 .
Despite the growing interest in research on perceived injustice and chronic pain acceptance in the pain literature, the nature of the relationship between these constructs is not presently clear. Some authors have suggested that injustice and acceptance could represent different poles of the same dimension 1 . However, others have argued that these variables are related but distinct 13 . Preliminary results from one cross-sectional study of people with fibromyalgia suggest that perceived injustice and chronic pain acceptance are significantly negatively correlated (r = -.62, p< .001), and that both variables might make significant unique contributions to chronic pain outcomes 13 . However, replication of this finding is needed in samples of people with other types of chronic pain. Given the potential overlap in these constructs, research is also needed to test the underlying factor structure of their corresponding questionnaires. Greater understanding of the factor structure of these measures will facilitate understanding of the nature of the relationship between these constructs.
The current study aimed to examine the nature of the relation between perceived injustice and chronic pain acceptance variables by investigating the factor structure of two questionnaires that assess these constructs. People with chronic pain completed the Injustice Experiences Questionnaire and Chronic Pain Acceptance Questionnaire at one time point. A number of competing lower-order and higher-order confirmatory factor models were tested to investigate the optimal measurement model of items from these questionnaires.
METHOD

Participants and procedures
Participants were recruited with the help of an association for people who live with chronic pain (l'Association québécoise de la douleur chronique) in the province of Quebec (Canada). Recruitment e-mails were sent to members of this association and study information was posted on their website. Participants completed self-report questionnaires using a secure website. Before completing the questionnaires, people were informed of the voluntary nature of their participation and received an information letter including a list of community resources and signed an informed consent form. Individuals were entered in a draw and had a chance to win one of ten gift cards of a $40 value. All information was kept confidential and anonymous. Participants were asked to answer screening questions online before accessing the questionnaires to ensure eligibility. Eligibility criteria included: a) being at least 18 years of age; b) being able to complete study questionnaires in French; and c) having received a diagnosis of chronic pain or reporting pain in one or more body location every day or almost every day for at least 3 months. The Research Ethics and Integrity Committee of the Université du Québec à Trois-Rivières (Canada) approved this study.
Demographic characteristics of the sample are presented in Table 1 . The initial sample consisted of 847 participants. Examination of the demographic information revealed that 57 participants did not provide information on their gender. Of participants that did provide information on gender (n = 790), 78.4% were women. Seventy-seven participants did not give information on their ethnicity, but from the information available (n = 770), 98.1% were Caucasian. The mean age of participants was 52 years (n = 792; range = 19 to 82; SD = 12.04). The majority of participants (98.7%; n = 841) had formally received a diagnosis of chronic pain, while the remaining 1.3% reported pain everyday or almost every day for at least three months, thus meeting the criteria of chronic pain established by the
International Association for the Study of Pain
14
. The majority of participants had been living daily with pain for over 7 years (60%; n = 780). The most common pain diagnosis was fibromyalgia (40.3%).The majority of participants (68.7%) were not working at the time of completing the questionnaires.
Instruments Injustice Experience Questionnaire (IEQ)
The French version of the IEQ 1,15 is a 12-item questionnaire that assesses the degree to which individuals perceive their painful condition as unjust. It is comprised of two subscales: severity/irreparability of loss and blame/unfairness. Specific items include, "I feel as if I have been robbed of something very precious" and "It all seems so unfair." Items are rated on a Likert scale ranging from 0 (never) to 4 (all the time). A total score is calculated by summing the items. A higher score reflects greater perceptions of injustice. Additionally, scores above the cut-off of 19 help identify individuals at risk for occupational disability 5 This questionnaire has good construct validity and discriminant validity, as well as good testretest reliability (r = .90). The Cronbach's alpha coefficient obtained for the current study was .90 for the total scale compared to .92 for the original version 1 . Alpha coefficients of.87 and .81 were obtained for the blame/unfairness and the severity/irreparability subscales, respectively. 
Chronic Pain Acceptance Questionnaire (CPAQ-8).
The CPAQ-8 16 is a shorter version of the original 20-item CPAQ 10, 17 . This questionnaire assesses a person's acceptance of the experience of pain according to two subscales: activity engagement, which assesses the degree to which individuals continue to engage in personally meaningful activities despite pain; and pain willingness, which evaluates the degree or effort directed at controlling pain. Specific items include, "I am getting on with the business of living no matter what my level of pain is" and "Keeping my pain level under control takes first priority whenever I am doing something." Items are scored on a 7-point Likert scale ranging from 0 (never true) to 6 (always true). Scores for the pain willingness subscale must be reversed before calculating a total score so that higher total scores reflect greater levels of pain acceptance. The validity of the CPAQ has been tested among different samples of chronic pain patients, such as patients from an interdisciplinary pain management program 10, 17 , individuals recruited online through chronic pain discussion groups and websites 18 , as well as members of a chronic pain association, and individuals in pain and physiotherapy clinics 16 .
The CPAQ-8 is frequently used in research and the short version has good psychometric properties. The test-retest reliability of the CPAQ-8 is good, with coefficients after 4-6 weeks ranging from .68and .86 18 . The
Cronbach's alpha coefficient obtained for the current study was .75 for the total scale compared to coefficients ranging between .69 and .89 in other studies 16, 17, 18 . Cronbach's alpha coefficients of .82 and .72 were obtained for the activity engagement and the pain willingness subscales, respectively.
Analytic plan
A series of Confirmatory Factor Analyses (CFA) were performed to study the measurement model of the CPAQ-8 and the IEQ, to better understand the relationship between these two measures. Six competing models were tested (see Table 2 ). To examine whether the CPAQ-8 and IEQ measure the same construct, we first tested a one-factor model (model 1). As recommended by Kline (2005) 19 , when testing competing CFA models, it should be first determined whether the fit of a simpler model is comparable. The second model (model 2) consisted of an oblique twofactor model with all the items from the CPAQ-8 loading on one latent factor, and all the items of the IEQ loading on another latent factor. The third model (model 3) tested an oblique fourfactor model replicating the two-factor structure for both the CPAQ-8 and IEQ found in previous studies 1, 10, 13, 16, 17 . The fourth model introduced a second-order factor to model 3, whereby a single higher-order factor explains variance in the 4 lower-order factors reflected by the 2 subscales of both the IEQ and CPAQ-8. By comparing model 3 and model 4, it is possible to examine whether the variance not accounted for by the first-order factors (model 3) can be explained by an overarching second-order factor. The fifth and sixth models (models 5 and 6) were bifactor models. Bifactor models test whether a general factor can reflect the common variance across all scale items, where the general factor represents the broader construct of an instrument, and where the group factors represent subdomain constructs 20 . Bifactor models thus enable investigation of both the uni-and multidimensionality of a set of items. Based on the measurement model of model 3, model 5 added a general factor loading on all scale items. Finally, model 6 tested whether a measurement model with two general factors, one 'pain acceptance' general factor for CPAQ-8 items, and a 'perceived injustice' general factor for IEQ items, better explained the variance of all scale items.
The adequacy of each model tested was evaluated based on several fit indices. First, the chi-squared statistic was computed as a measure of model fit. Given the sensitivity of the chi-squared to large sample sizes, we evaluated the normed chi-squared obtained by dividing the chi-square by its degree of freedom. For the normed chi-square, a value below 5 is considered an acceptable fit 19, 21, 22 . In addition to the normed chi-squared, two goodness-of-fit indices were evaluated: the Comparative Fit Index (CFI) and the Nonnormed Fit Index (NNFI 24 . Finally, the Akaike Information Criterion (AIC) was evaluated because it enables the comparison between competing non-hierarchical models estimated with the same data. It is a parsimony-adjusted index as it favours simpler models. The model with the smallest AIC is chosen as the most likely to replicate the model in the population 19 .
All CFA analyses were conducted using the lavaan package 25 included in R
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.The estimation method used was Robust Maximum Likelihood (MLR) as it gives a robust correction to the chi-squared when data are not normally distributed. Moreover, past research has found that MLR gives precise estimates for categorical data when there are more than five categories of responses. Finally, missing data were handled using Full Information Maximum Likelihood in all CFA analyses.
RESULTS
Confirmatory Factor Analysis
Assessments of fit for each model tested are presented in Table 2 . The first model grouping all the items of CPAQ-8 and IEQ into one latent factor displayed poor fit (Χ 2 /df = 9.97, p< .001; CFI = .711; NNFI = .677; RMSEA = .109; SRMR = .089; AIC = 45399.12).
Evaluation of standardized estimates revealed that CPAQ-8 and IEQ items were of opposite sign (β ranging from .29 to .49 for the CPAQ-8, and from -.41 to -.77 for the IEQ).Thus, a single factor does not appear to best explain variance across IEQ and CPAQ items.
Table 2
Summary of Confirmatory Factor Analysis Results
Model
Number Model 4displayeda similar fit to model 3 (Χ 2 /df = 4.12, p< .001; CFI = 902; NNFI = .888; RMSEA = .065; SRMR = .051; AIC = 44208.94). Standardized parameters estimates for the second-order factor on the lower-order factors are as follow: -.51 and -.62 for factor 1 and factor 2 of the CPAQ-8, respectively; .87 and .96 for factor 1 and factor 2 of the IEQ, respectively. Evaluation of the standardized estimates revealed similar results to model 3: for both the CPAQ-8 (factor 1: β ranging from .62 to .79; factor 2: β ranging from .53 to .72), and the IEQ (factor 1: β ranging from .42 to .80; factor 2: β ranging from .58 to .77). Model 3 and model 4 displayed similar fit to the data, indicating that further evaluation of these two models is warranted. Because model 4 is nested under model 3 (i.e., model 4 is a restricted version of model 3), a chi-square test difference can be performed to test whether model 4 statistically fit the data better than model 3. The chi-square test adjusted using the Satorra-Bentler scaling correction was not statistically significant (Χ 2 Satorra-Bentler = .62,df= 2,p= .73) indicating that the covariation between the lower-order factors is unidimensional.
The first attempt to run model 5 did not work because the theta matrix was not positive definite, indicating the presence of negative residual variance. Inspection of the theta matrix revealed that IEQ items 2 and 12 were problematic. We decided to constrain the paths from the general factor to these two items to zero. Model 5 with the additional constraints converged. Results showed that model 5did not fit well with the data (Χ 2 /df = 7.32, p< .001; CFI = 818; NNFI = .773; RMSEA = .092; SRMR = .174; AIC = 44687.89). Evaluation of the standardized estimates on the general factor revealed that items of the IEQ were slightly better explained by the general factor (β ranging from -.27 to -.58) compared to CPAQ-8 items (β ranging from .20 to .43).
Similar to model 5, the first attempt to run model 6 did not work, so we also constrained IEQ items 2 and 12 on the general 'injustice' factor to zero. The second attempt to run model 6did not work again due to a nonpositive definite theta matrix. Based on the problem that occurred with model 5, we had evidence that IEQ items 2 and 12 may have overlapping content withCPAQ-8 items, thus we decided to add paths from the general factor of 'pain acceptance' to items 2 and 12 of the IEQ. The third attempt to run the model worked. Model 6displayed even worst fit than model 5 (Χ 2 /df = 7.90, p< .001; CFI = 804; NNFI = .752; RMSEA = .096; SRMR = .200; AIC = 44726.53). Evaluation of the standardized estimates of the general 'pain acceptance' factor revealed that items of the CPAQ-8 were slightly better explained by this general factor in comparison to model 5 (β ranging from .27 to .57). IEQ's items 2 (β = -. 19 ) and item12 (β = -.56) had estimates of moderate size indicating that these items may indeed overlap content from the CPAQ-8.
Standardized estimates of the general 'injustice' factor on the IEQ items were similar to those of model 5 except that they were of positive value (β ranging from .29 to .60).
DISCUSSION
The purpose of this study was to investigate the factorial structure of current measures assessing pain acceptance and perceived injustice in individuals who suffer from chronic pain. The association between the CPAQ-8 and IEQ in this study is consistent with one previous study showing that chronic pain acceptance and perceived injustice are significantly associated in people with fibromyalgia 13 . This study extends previous work by examining the association between perceived injustice and chronic pain acceptance in a mixed sample of people with chronic pain. This is the first study to investigate the lower-order, higher-order, bifactor structure of items on the CPAQ-8 and IEQ.
By means of CFA, six competing factorial models were tested. Results revealed that model fits were acceptable for model 3 (oblique four-factor model), and model 4 (higher-order model), but not for model 1 (onefactor model), model 2 (oblique two-factor model), model 5 (general bifactor model), and model 6 (model with a bifactor each for 'pain acceptance' and 'perceived injustice' items).Results from a chi-square difference test adjusted using the Satorra-Bentler scaling correction between model 3 and model 4 revealed that the difference was not statistically significant. Thus, it appears that a higher-order structure does not better represent the data for the CPAQ-8 and the IEQ than a more parsimonious lower-order structure. Moreover, while the fit of model 4 is acceptable, it is not clear how to best interpret the higher-order factor especially given that this higher-order factor seems to be mostly accounted for by the IEQ's lower-order factor. The lower-order structure found in model 3 is also consistent with the independent development of these measures from different theoretical orientations 1, 10, 16 .
Results from model 1, model 2, and model 3 are in line with past research and add further evidence for the two-factor structure of the CPAQ-8 and the IEQ 1, 10, 13, 16, 17 . By testing these three models, we were able to reject model 1 and model 2 as possible alternative models to explain the factorial structure of these two questionnaires. The moderate negative (r = -.56) inter-factor correlation found in model 2 adds further evidence to suggest that, while these two measures are closely related to one another, they seem to assess two separate but related constructs rather than opposite poles of the same dimension.
The finding that measures of perceived injustice and pain acceptance are significantly, but only moderately, related would appear to make sense within the conceptualisation of perceived injustice within the ACT psychological flexibility model 4 . The psychological flexibility model would suggest that people have the capacity to choose how they respond to thoughts concerning painrelated injustice. One very naturally response to pain-related injustice might be to ruminatively focus on past losses and retribution motivations 27, 28 . When these natural behaviour patterns do not function to restore justice or they prevent someone from engaging in personally meaningful activities, such behaviours might share similarities with the qualities reflected by low pain acceptance. On the other hand, another response option might reflect the qualities of openness toward difficult thoughts and engagement in values-based and goal-directed behaviour that characterize pain acceptance. Thus, differences in these capacities for 'response-ability' to the same levels of perceived injustice 29 might explain why perceived injustice and pain acceptance are only moderately related.
The partial distinctiveness between perceived injustice and pain acceptance shown in this study suggests that the relation between perceived injustice and chronic pain outcomes is not solely a function of its relation with pain acceptance. Therefore, additional processes linking perceived injustice and adverse pain outcomes require investigation. It might be useful for future research to include both measures in research to examine their incremental predictive utility to chronic pain outcomes. One study 13 suggests that both acceptance and IEQ make unique contributions to pain outcomes, but this requires replication. Research is also needed to empirically test the nature of the relationship between these two variables in predicting pain outcomes. Clinically, the results suggest that administering both questionnaires could be useful to understand factors potentially influencing patient functioning.
This study has some limitations that must be acknowledged. Firstly, there may be a sampling bias. Participants were recruited with the help of an association for individuals with chronic pain, but members of this association may not reflect the reality of the population of individuals who live with chronic pain. Generalizability to individuals who are not members of this association needs to be examined. Secondly, the exclusive reliance on self-reported measures could have contributed to some extent to the magnitude of the relations obtained due to shared method variance. Thirdly, because this study aimed at evaluating the measurement models of the CPAQ-8 and the IEQ, no formal hypothesis was tested. Finally, although there are emerging psychometric data to support the French version of the CPAQ-8 (Scott et al., 2013c), this has not yet been extensively validated, and to our knowledge, the psychometric properties of the French version of the IEQ have yet to be examined.
Despite these limitations, this study is the first to investigate the relation between the CPAQ-8 and the IEQ in terms of their factorial structure by comparing results from alternative CFA models. The data provide initial support to suggest that while some items may overlap between the questionnaires, these two measures evaluate related but distinct constructs rather than opposite poles of the same dimension. Therefore, it remains justified to continue to use both measures in research and clinical practice.
